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Context: Projects, Studies... == 1INAS

. International Institute
for Sustainability Analysis
and Strategy

g Global Assessments and Guidelines for Sustainable Liquid Biofuel Production in
gef Developing Countries (FAO/UNEP/UNIDO)

Z=

\ G B E P Indicators for Sustainable Bioenergy
Global Bioenergy Partnership http://WWW.gIObaIbioenergv.org

IEGSIGIEYAR Sustainability of certified wood bioenergy feedstock supply chains:
Ecological, operational and international policy perspectives. IEA Bio Tasks 40 + 43

policies Sustainable bioenergy in EU28 www.biomasspolicies.eu

S7Biom Resource-efficient bioeconomy in Europe www.s2biom.eu

BioTrade2020+ Supporting a Sustainable European Bioenergy Trade Strategy (IEE)

www.BioTrade2020plus.eu

'oeu o Sustainable Food in the EU-27 until 2030 (FP7)

Internal IINAS work on sustainable food systems (just starting...see
www.iinas.org/food)
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Direct Solar Energy 0.1%
/ _l— Ocean Energy 0.002%

Biomass
10.2%

Nuclear "
Energy 2.0% ——

—— Wind Energy 0.2%
Hydropower 2.3%

——— Geothermal Energy 0.1%

Total primary energy: approx. 500 EJ; biomass share 50 EJ, of that 20% “modern” bioenergy

Source: IPCC Special Report on Renewable Energies (2011); data for 2008-2010
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Animal

By-Products 1%

M5W and Landfill Gas 3%

Source: IPCC Special Report on Renewable Energies (2011)
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Primary energy in exajoules (EJ)
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IEA Energy Technology Perspectives, 2°C Scenario Global Sustainable

Bioenergy Potentials 2050
Source: lINAS, IFEU (2012) from IEA (2012a), IPCC (2011), Fritsche et al. (2010)
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Consider all Biomass Flows
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POTENTIALS DEMAND SECTORS
Biomass cultivation (=land) Heat
Biogenic residuals Power
Wind, water, etc. Motorised transport

Balance needed! Food & Feed

Raw materials

GOALS /CONSTRAINTS

Nature conservation
Climate change mitigation
Security of supply
Employment

Costs IINAS, IFEU, Shell (2012)
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Source: IINAS, EFI, JR (2014); all biomass expressed in energy equivalents based on LHV;
data for global supply 2008-2010
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Biomass crops Material Use
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New cultivation systems enrich agro-biodiversity (but avoid
invasive species)

Landscape management needed to avoid monotony, and to
maintain corridors (migration etc.)

Better water management to secure ecosystem functions —
bioenergy crops can be more drought-tolerant than
agricultural crops, perennials can improve water retention

Income from landscape/habitat management residues for
bioenergy: care needed, interesting opportunity
(German examples: http://www.lpv.de)
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e Rural development + access to modern energy can reduce
deforestation pressure = key role for bioenergy

e |Intercropping with food and agroforestry + cultivation of
perennial crops on low-carbon and degraded land improves C
balance and helps restoring soils = reduces land competition

Image: Grand Mursaille Verte

. A “Green walls” can deliver
fuelwood and modern bioenergy

providing income and offer “base”

for agroforestry -

improve food security in parallel

http://www.thegef.org/gef/video/great_green_wall
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Bioenergy = opportunities, but development needs “steering”
(GBEP Sustainability Indicators, www.globalbioenergy.org)

Agriculture often underdeveloped, bioenergy investment

helps improving yields & infrastructure (Addax Sierra Leone)

| Iﬂ][] A / S Germany and FAO started
: é;.;if - VGGT project in Sierra Leone -
| mum:at,y .

4 opportunity to mainstream Addax

experience!
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European Policies to promote sustainable consumption patterns:
Collaborative project under FP7 — Theme 6 (Environment)

Consortium of 7 partners from 5 different EU regions:

(4

Fin I an d m A L NATIONAL CONSUMER RESEARCH CENTRE
Germany

Latvia o
S pa in & o IOk?-Inshf“ut eV. BEF
U K pplied Ecology
LCLEI

¢ Local
Governments
p for Sustainability
ecoinstitut L [ ]
BARCELONA Institut fii
sozial-6kol che
Forschung (ISOE)

Project duration: August 2008 — July 2011; info: www.eupopp.net
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Food Industry:

Slaughter, mills

Dairies, meat processing

Import/ Food Retail/
Export industry / Wholesale
food craft

Eating Out

Food Craft: Food
Services:
catering
butcher mensa
restaurants

bakery

confectionist
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MFA:

Raw milk —)

Products

Dairy

I
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Cooling/
Storage
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4

Casein <

Production of Cheese

Thermization/-skimmed m”k?
Seperation cream

Homogenization |

*depending on the temper of
cheese (soft cheese and
hard cheese

Butter 72-75°C
Cream |,
Anhydrous | —
Milk fat Pateurization
I
30-35°C
v
Cooling
Y
Rennet/ Curd
lactic acid manuf‘acture
35-56°C*

v
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Milk,
Fermented Ranges in share of total primary energy use in %*
nallkt Milk reception | Reception/thermization | 9,0%
roducts, - ——
Cpondensed Milk treatment Pasteurization 21,5%
milk Cheese making Cheese processing 10,0%
Milk powder Cheese storage | Cheese treatment/storage | 22,0%
Pressurized air 5,0%
Supporting CIP 9,0%
processes Cooling/refrigeration 9,0%
Other 16,0%
Packaging
Material
. Ripening i
Ssea:?:t]i?)/n max-lvaaf’ﬂ Pressing%» Brinebath -6-20°C rooms (max. —» Packaging
3 three month*) i
Cheese

Whey, Whey
powder, Curd,
Cream cheese
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. N ) Poultry
Birds Products Ranges in share of energy use in %
Fuel Electricity
Cooling 52%
Stunning and Machines 22%
Slaughtering Compressed air 8%
Pumps 10%
" _ Lighting and ventilation 4%
Bleeding [ 50-60°C—» Scalding Singeing 60%
I
BIiOd Cleaning and disinfection 30%
y 1 0
Rendered et _ Space heating 10%
Products cathers 7 De-feathering Others 4%
1
:
L——offa====—m Evisceration
| Packaging
82°C Material
Carcass .- . sc Maturation/ :
washing Cintirg Cold storage EEERINE
Poultry
Meat
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technical data
emission data
cost data

direct job data
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e Bioeconomy: not food/feed vs. fuel but land use

e Wastes (cascading) and residues: yes, but consider
biodiversity and soil C stocks (straw...)

e Marginal and degraded land: yes, but biodiversity
and social safeguards =2 synergies (soil, jobs)!

* Integrated agro-energy-water and forest-energy
projects needed to deliver on synergy opportunities

 Land use (agro, forest...) is key, and (bio)energy must
be part of sustainable food systems
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 Contribute to extend sustainability criteria to all
bioenergy (Joint Workshop series with JRC, EEA etc.),
current focus on C balance of forest bioenergy

* Define criteria/indicators for sustainable
bioeconomy (EU BiomassPolicies, S2Biom)

* International (transatlantic) discussion through IEA
Bioenergy Tasks 40 + 43, UNEP, FAO...

* GBEP: testing the sustainability indicators for
bioenergy (national level), possible revision
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Material Flow Analysis (MFA)

Jaﬁwx

Primary Energy:
Crude oil, natural
as, coal, uranium,

Food & Feed
Plants (fruit, maize

Animal
products (dairy,

ik renewables wheat, etc.) fish, meat...)
supply-side
GHG emissions M
along life-cycles E
conversion: conversion:
powerplanté ) slaughterhouse,
refineries et R milling, bakery
' etc.
A A
T 0
Costs c ;
© o N
< = &
= 2 Transport:
D .
rain, truck...
o 2 train, truck
+—
© 2 .
€ o
direct + indirect
employment
BlO

vy

appliances and
heating/cooling +

;-Ea

@=
@

demand-
side

food (residential
and eating-out)

buildings
residential

residential
demands housing
and food

Sphere of SC instruments:
purchase, operation etc.
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Local & Global Flows

global flows

domestic flows

supply-side

demand & need areas

demand-side —
Cross-sectoral + cross-boarder material & energy flows + transports
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socio-economic effects: environmental effects

life-cycle costs, employment /

economlc/materlal flow analysis

T T

consumer prices mass/energy

s <~ (B ¢ R

construction utilities food appliances services mobility
Demands in need areas

research sponsored by

“ lEA B European Ed ral Min Nyf r the
{ } loenerg Environment I ol s Al Umwelt
gy Agency ,‘} Buliding st Huckea Sy Bundesamt

UNEP



http://www.ieabioenergytask43.org/

Employment Flows n _IINAS

International Institute
for Sustainability Analysis
and Strategy

process direct |indirect*

extraction/ 8 €

harvesting

transport i € Quennshssnnnnnnnnnsn =€
. ‘ﬂ‘ “‘
processing, 8 € &

manufacturing

R JEdS=
=)

“
transport & € Le

+* @
u+@ use & € »n manufacturing

processes

* = from investitment & operating (non-fuel) costs
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FAO’s Land Degradation Assessment in Drylands (LADA):
Identification of “black spots” of land degradation by trends analysis

Global land degradation using biomass productien and rain-use efficiency trends between 1981-2003 __

--

mmm Slight degradation e, \

mm Moderate degradation
mm High degradafion
. Severe degradation
—1 No change

Source: Bai and others 2007
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Mapping of degraded land and biodiversity:

Country studies in Brazil, China and South Africa
e "’:“.ig e

"~ see final report of the German "Bio global” project (FKZ 3707 93 100)

Land type Area energy | reference
degraded land | 0.4-0.6 billion ha 8-110 | Hoogwijk et al. . .
Elfa | (2003) Global data without ground truthing,
2.50 billion ha ~ 500 Metzger/ . .
(19% of land area) | EJ/a Hiittmann (2009) bUt country StUdles ShOW.
abandoned 0.4 billion ha 27El/a | Field etal. (2008) | correction factor needed, approx 20%
land
marginal and 1.1-1.4 billion ha | 150-200 | Cai, Zhang, Wang as conservative estimate
degraded land El/a (2011) o
20512 | Wicke (2011) -> up tp 5% of global energy demand
water-scarce, marginal + degraded 70EJ/a | ECN et al. (2009)
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Quantitative Analysis: Biodiesel
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CO,eq SO,eq PMyo CEU,on-renew | land use | resource eff.
diesel fuels from g/Mger | 8/Gler | 8/MWhy [Mlpin/Migei| m*/Gliye | Glgyer/ha
SME in AR, small-scale 2010 42,4 159 16,9 0,2 259 39
SME in AR, large-scale 2010 23,1 113 10,3 0,2 205 49
SME in AR, 2020 29,8 149 13,8 0,3 251 40
PME in ID, small-scale 2010 49,0 93 79,8 0,1 91 110
PME in ID, 2010 53,6 144 82,8 0,2 87 115
PME in ID, 2020 20,4 123 66,5 0,2 70 142
PME in EU 2020 26,5 220 32,6 0,3 72 139
PME in EU 2030 24,3 205 30,2 0,3 65 154
RME in EU 2020 38,8 15 0,8 0,2 96 104
RME in EU 2030 35,6 11 0,6 0,2 128 78
AME in EU 2020 7,1 12 0,5 0,2 0
BtL-black-liguor EU 2020 0,3 5 0,1 0,0 0
BtL-forest EU 2020 15,9 35 3,9 0,2 0
BtL-SRC EU 2020 26,1 100 6,9 0,3 136 73
BtL-switchgrass AR 2030 28,8 379 29 0,3 221 45
BtL-SRC UA marginal 2030 15,5 2243 11 0,1 171 58
BtL-SRC UA hi-prod. 2030 7,8 993 7 0,1 74 136

Source: own computation with GEMIS (IINAS 2014); SME = soybean methylester; PME = palmoil methylester; RME =
rapeseedoil methylester; AME = used cooking oil methylester; BtL = biomass-to-liquid (Fischer-Tropsch diesel); SRC

= short-rotation coppice; AR = Argentina; EU = European Union; ID =
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